[11]-cytochalasa-6(12),13-diene-1,21-dione-7,18,19-trihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18S*,19R*) (1), [11]-cytochalasa-6(12),13-diene-1,21-dione-7,18-dihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18R*) (2), ergosterol (3) and ergosterol peroxide (4) were isolated from the methanolic extract of the fruit body of Daldinia concentrica. The structures of these compounds were elucidated using a combination of UV, IR, 1D and 2D NMR techniques ( 1 H-, 13 C-NMR, COSY, HSQC and HMBC) and MS analyses.
INTRODUCTION
Daldinia is a genus of fungi and an inedible wood-rotting fungus in the family Xylariaceae. There are more than 80 species, but only 25 species have medicinal value. However, the ascomycete genus Daldinia (Xylariaceae) have been shown to be a good medicinal fungi of unique bioactive secondary metabolites [1] . During more recent studies on the chemical constituents of genus Daldinia more than 20 novel compounds have been discovered, including cytochalasins, aromatic steroids, terpenoids, polyketides, lactones, azaphilone derivatives, benzophone, benzoquinones, binaphthyl derivatives etc. [2] [3] [4] [5] . The compounds showed cytotoxicity against cancer cells, such as KB (a human epidermal carcinoma), SK-LU-1 (human lung carcinoma), MCF7 (human breast carcinoma) and HepG2 (hepatocellular carcinoma)… [4, 5] .
Recently, as part of our ongoing study on extraction and isolation the fruiting bodies of D. concentria, we collected it from Nghe An, Vietnam, and we reported herein the isolation procedure and structural determination of [11]-cytochalasa-6(12),13-diene-1,21-dione-7,18,19-trihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18S*,19R*), [11]-cytochalasa-6(12),13-diene-1,21-ione-7,18-dihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18R*), ergosterol and ergosterol peroxide. The structures of these compounds were elucidated using a combination of UV, IR, 1D and 2D NMR techniques (1H-, 13C-NMR, COSY, HSQC and HMBC) and MS analyses.
MATERIAL AND METHODS

Fungal material
The fungus Daldinia concentrica (Bolton) Ces. & De Not. were collected at the Pumat National Park of Nghe An Province, Viet Nam and identified by Prof. Dr. Ngo Anh, Department of Biology, Hue University. A voucher specimen was deposited at the herbarium of the School of Chemistry, Biology and Environment, Vinh University.
General
Melting points were determined by Yanagimoto MP-S3 apparatus without corrections, optical rotations-by JASCO DIP-370 polarimeter, UV spectra measured on an Agilent UV-VIS spectrophotometer, and IR spectra taken with a Bruker 270-30 spectrophotometer. 1D-and 2D-NMR spectra were measured on Bruker AV-III 500 NMR spectrometer, with tetramethylsilane (TMS) as the internal standard and chemical shifts were reported in δ values (ppm). The electrospray ionization (ESI) and high resolution electrospray ionization mass spectra (HR-ESI-MS) were performed with an Agilent 1200 LC-MSD Trap spectrometer. Column chromatography (CC) was performed on silica gel (Kieselgel 60, 70-230 mesh and 230-400 mesh, E. Merck). TLC: visualization by spraying with 10 % (v/v) H 2 SO 4 followed by heating at 110 °C for 10 min.
Extraction and isolation
The dried fruiting bodies of D. concentrica (2.0 kg) was extracted with methanol 70 % at ambient temperature, and concentrated under reduced pressure to give a dark brown syrup (225 g). The crude extract was suspended in water and partitioned with ethyl acetate and butanol to afford ethyl acetate (95 g), butanol (47 g) and water soluble (43 g) fractions, respectively. The ethyl acetate soluble extracts were applied to silica gel column chromatography with a mixture of chloroform and methanol step gradient system (100:0, 40:1: 30:1; 20:1; 10:1: 4:1; 2:1, v/v) to afford minor fractions. These fractions were monitored by TLC to combine into seven major fractions (Frs. DC1-DC7). Fraction DC1 (1.2 g) was subjected to the preparative thin layer chromatography (Prep TLC) (typical plate dimensions: 20 cm × 20 cm, 2.5 mm SiO 2 thickness) eluting with a mixture of chloroform and methanol (15:1, v/v) to afford compound 1 (23 mg). Fraction DC3 (2.6 g) was subjected to the silica gel column chromatography (300 g, 60 × 3 cm) eluting with a hexane and ethyl acetate solvent mixture (15:1, v/v) to yield compound 4 (138 mg). Fraction DC4 (2.5 g) was subjected to the preparative thin layer chromatography (Prep TLC) (typical plate dimensions: 20 cm × 20 cm, 2.5 mm SiO 2 thickness) eluting with a mixture of chloroform and methanol (9:1, v/v) to produce compound 2 (15 mg) and 3 (34 mg). 
RESULTS AND DISCUSSION
The dried fruiting bodies of Daldinia concentrica was powdered and refluxed with methanol, and the resulted extracts were partitioned with ethyl acetate and butanol to afford ethyl acetate and butanol fractions successively. The ethyl acetate layer was subjected into purification by a combination of conventional chromatographic techniques to result in four compounds including [11]-cytochalasa-6(12),13-diene-1,21-dione-7,18,19-trihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18S*,19R*) (1); [11]-cytochalasa-6(12),13-diene-1,21-dione-7,18-dihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18R*) (2); ergosterol (3) and ergosterol peroxide (4). H-, 13 C-NMR, DEPT spectral analysis and comparison of the spectral data between 2 and [11]-cytochalasa-6(12),13-diene-1,21-dione-7,18-dihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E,16S*,18R*) [6] the structure of 2 was identified as [11]-cytochalasa-6(12),13-diene-1,21-dione-7,18-dihydroxy-16,18-dimethyl-10-phenyl-(7S*,13E, 16S*,18R*). This compound has been isolated from fungi Daldinia [6] . C-NMR, DEPT spectral analysis and comparison of the spectral data between 3 and ergosterol, the structure of 3 was identified as ergosterol [7, 8, 9] . C-7) ], which were similar to those observed for compound 3, except for the absence of one C=C double bond. Notably, these spectroscopic data were consistent with those reported in the literature for a known compound ergosterol peroxide (5α,8 -epidioxyergosta-6,22-dien-3 -ol) [8] .
